Inter (Part-II) 2018 
Physics Group-| PAPER: II 


Time: 2.40 Hours Marks: 68} * 
SECTION-I 
7 ee ee gees te ee oe one 
2. _ Write short answers to any EIGHT (8) questions: (16) —’ 
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(i) Prove that Coulomb’s law obeys third law of motion. 
Consider two like charges q, and q, having a 

distance r between them. If we denote the force exerted. - 
on q, by q, as F., and that on charges q, due to q, as F,,. 

lf r,, is a unit vector directed from q, to q, and r,, is 
the unit vector directed from q, to q, then 


= dettreciik bese hir es are 
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Putting this in equation (i) Ti 
> |S i Rass lve 


oe - 4 ried q 12 ’ 
Hence Coulombs force is mutual force, it means that * 


if q, exerts a force on q, then q, also exerts an equal and 
opposite force on q,. é 


oulombs force is also known as 
electrostatic force and force of interaction. 
~(ii) Define potential gradient and give its SI units. 


eae 3", aan 
ES The quantity ‘Ar gives the maximum value of the 


rate of change of potential with distance because the charge 
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has been moved along a field line along which the distance Ar 
between the two plates is minimum. It is known as potential 
gradient. Thus the electric intensity is equal to the negative of 
the gradient of potential. The negative sign indicates that the 
direction of E is along the decreasing potential. 

The unit of electric intensity is volt/metre which is 
equal to NC~' as shown below: 


volt__ , joule/coulomb _ , newton x metre _ , newton 
metre metre ~~" metre x coulomb ~ © coulomb 


(iii) Suppose that you follow an electric field line 
due to a positive point charge. Do electric field 
and the potential increase or decrease? Explain. 
lf we follow an electric field line due to a positive 

point charge, then it means that we are moving away from 
point charge. Thus, the distance from the charge 
increases. Due to increase of distance from positive 
charge, both electric intensity and voltage will decrease as 
it is clear from the following relations: ; 


1 


and Voct]. 


iv) Define electric polarization and electric dipole. 
Electric polarization: = : 
-The phenomenon of re-distribution of charges in the 
dielectric substance under the influence of external electric 
field is called electric polarization.. 


Electric Dipole: j ; 
'An electric dipole is a separation of positive and 
negative charges. The simplest example of this is a pair of 
electric charges of equal magnitude but opposite signs, 
separated by some distance. sc ee 
(v) Define electromagnetism and give the name of 
one device in which electromagnetism is used. 


Ans2 It is the branch of Physics which deals with the study 
of magnetic field associated with the moving charges or 
current. In galvanometer, electromagnetism is used. 
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vi) State Ampere's $ law and write it in in mathematical form. 
Ampere’s law states that the sum of the quantities 
B.AL for all path elements into which the complete loop 
has been divided equals yp, times ihe total current »# 
enclosed by the loop. 
Mathematically, 


fn 
2, (B.AL) =p] , 
(vii) What is Lorentz force? Write its mathematical 
expression. 


Lorentz force: 

When a charge particle q is moving with velocity v 
ina region where there is an electric field E and magnetic 
field B, the total force F is the e vector sum of the electric 
force gE and magnetic force qa(V x B), thatis, 

F= F.+Fe 
[3 aoe + a(V x B). 

This force F is known as the Lorentz force. 

(viii) What is CRO? Write the name of any four main 
parts of it. 
[SD Cathode Ray Oscilloscope (CRO) is a very versatile 


electronic instrument which is, in fact, a high speed graph 
plotting device. 
Name of four main parts of CRO is given below: “— 
1. Electron Gun 2. Deflecting Plates a, 
3. Sinusoidal Voltage 4. Synchronization control 
(ix) Give the two techniques to improve the 
efficiency of a transformer. : A 
[XE To improve the efficiency, care should be exercised, _ 
to minimize all the power losses. For example, core should 
be assembled from the laminated sheets of a materia! 
whose hysteresis loop area is very small. The insulation 
between lamination sheets should be perfect so as to stop 


“ 
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the flow of eddy currents. The resistance of primary and 
secondary coils should be kept to a minimum. 
(x) | Define self-induction and self-inductance. 
4 Self Induction: , 

The phenomenon in which a changing current in a 
coil induces an emf in itself is called self induction. 
, Self Inductance: | 

The ratio of the emf induced in the coil to the time 
rate of change of current in the same coil is called self 
inductance. 
(xi) | State Faraday’s law and write it in mathematical form. 
ESE It states that the induced emf is numerically 
proportional to the rate of change of flux. 

Mathematically, 


~ 


(xii) Show that emf (e) and‘) at + have thes same units. 


[X> As we know that : go an oe 
_ W_ gnitof work pif 
ee 1, ofcharge” CC . - 
unit ofe = J/C = volt. 


Hence unit of fe= voll} LL apd (1) 


. _-Ad_ BAA NA‘ m-'m2 
Unit of At oe AtS oe 3 
_ NA‘m _ Nxm 
S22 Axs 


But N x m= Joule = J. 
A xs =coulonib = C 


ede Bost = 
unit of Ate volt 
unit of Oe = = volt (2) 
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Hence, it clear from eqs. ( 
have the same units. 
3. Write short answers to any EIGHT (8) questions: (16) 
(i) Define temperature coefficient of resistance and ° 
write its formula. 
EM “The fractional change in resistance per kelvin is ; 
known as the temperature coefficient of resistance.” 
Unit: . 
The SI unit of a (temperature coefficient) is K~'. 
The formula of temperature coefficient of resistance is: 
R,-R, , 
ab: Ro 
(ii) Write two uses of rheostat and draw their 
diagrams. 
EMI The uses of rheostat are as follows: 
_1. A Rheostat is used as a variable resistance. 


2. It is also used as potential divider. 
Sliding contact 
a t a 


1) and (2), both « and Ag/At 


* 
—_——-= 


Resistance wire 
A Rheostat 

(iii) Two charged particles are projected into a 

, _ region where there is a magnetic field 
perpendicular to their velocities. If the charges 
are deflected in opposite directions, what can 
you say about them? 

Ans, The charged particles that are projected across the 

magnetic field perpendicular to their velocities, are: 


F,,=9(V x B) | | 

This magnetic force on charged particles ‘tends to | 

deflect the particle into a curved path. If the charged particles 

are deflected’ opposite to each other, then the particles are 

oppositely charged, /.e., one particle may be positively 
charged and the other one may be negatively charged. 


A 
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(iv) Define choke and write its advantage in A.C. circuits. 
[> Choke: 

“ An inductor used in a circuit to gain a high 
impedance to frequencies above a specified frequency 
range without appreciably limiting the flow of direct current 

, ig known as Choke or choke coil. 

_ Advantage: 
It is used in A.C. circuit to limit current with extremely small 
wastage of energy as compared to a resistance or a rheostat. 
(v) | What is the main advantage of three phase A.C. supply? 


[i> The main advantage of three phase supply is that 
total load of the house or factory is divided into three parts. - 
In this way, none of the line is overloaded. If a heavy load 
consisting of a number of air-conditioners and motor etc. is 
supplied power from a single phase supply, then voltage 
of single phase source will drop. 
(vi) A sinusoidal current has rms value of 15A. What 
is the maximum value? \ 


ANS Root mean square value of A.C. is given by, 


> = NB lie 


|, = 1.414 x 15 


f= 21275) 


(vii) Define crystal lattice and give one example. 


A crystalline solid consists of three dimensional 
Pattern that repeats itself over and over again. This 
Smallest three dimensional basic structure is called unit 
cell. The whole structure obtained by the repetition of unit 
Cell is known as crystal lattice. 3 
Example: : 

The example of crystal lattice is the pattern of NaC/ 
(Table salt). 


4 
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(viii) Define modulus of elasticity and write its formula. 
[X> Modulus of elasticity: 

The ratio of stress to strain is called modulus of elasticity.” 

Mathematically, it can be written as 
stress 
strain 

ix) Whatis meant by strain energy? 

Strain energy: 

“The potential energy stored i in a body by virtue of an 
elastic deformation, equal to the work that must be done to 
produce this deformation is known as strain energy.” 

(x) Define .open loop gain of an _ operational 
! amplifier and write its formula. 
The ratio of output voltage V, to the voltage 
difference between non-inverting and inverting inputs 
where there is no external connection between the output 


and the inputs is called open loop gain of an operational 
amplifier. It is denoted by A,,. ) 
V 


Modulus of elasticity = 


. Ge 0 
‘a ei VW 
i} Draw diagram of exclusive OR gate and write its formula. 
Diagram: 


The diagram of Laniiens OR gate is given below: 


AB x 


Ag 


Formula: 

The formula of exclusive OR gate is: 

X=AB+AB 
We Why ordinary silicon diodes do not emit light? | 
‘Ordinary silicon diode does not emit light because 

of opaque nature of silicon. Wavelength of photon emitted 
by silicon diode is greater than wavelength of visible light 
(lies in infrared region) which is not visible. 


4. Write short answers to any SIX (6) questions: (12) 
(i) Is it possible for an object to move with speed 


of light? Justify your answer. 
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[> In special theory of relativity, ‘it is “impossible. to 

accelerate an object to the speed of light, or for a massive 

object to move at the speed of light. 

(ii) What are black body radiations and how can 
you get a black body? 


[M> Black body radiations: : 

A body which absorbs all the radiations ‘falling upon it 
is called a black body and when heated, it emits radiations 
which are known as black body radiations. 

Black body can be made by making a small hole in 
ye wall of rough cavity whose inner shell walls are coated 
with soot or lamp black. 

(iii) | Which photon, red, green or blue carries the most: 
(a) Energy,and (b) Momentum? - 
[> (a) Energy: , 

According to the relation E =hf, the photons of blue light 
having larger frequency must have the largest value of energy 
as compared with photons of red and green colour ight, 

‘b) Momentum 
_h. Momentum is inversely ) 
Since p= 2 \proportional to wavelength) - 
_ 1 (Wavelength is ayy 

and 4* ¥ \5roportional to frequency 

These relations show that if frequency is small, 4 is _ 
larde and hence, ‘p’ is small. This proves that red light 
photons have smaller value of momentum than blue light. 
(iv) | Find the speed of the electron in the first Bohr orbit. 


Data: 
For First Bohr orbit: 
| n=1 
To find: 
Speed of electron, 
; ye? 
Calculation: , 
Using the relation, 
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‘ _ 2x 3.14 x9 x 10° x (1.6 x 10-19)? 6 
ae 6.63 x 10 
V, = 2.18 x 10° ms"! 

Hence, ae 


Speed of electron: 


lv, = 2.18 x 10° ms || 


(v) How can the spectrum of hydrogen contain so 
many lines, when hydrogen contains one electron? 


EXE When the energy is supplied to the atom of 
hydrogen, it will be excited. Then, its single electron will 
jump from its ground state to some higher energy level. 
Now, when, it de-excites from higher level to ground level 
by several jumps, spectral lines of different wavelengths 
are emitted. That is why the spectrum of hydrogen 
contains many lines. 

(vi) In n “OU, fi find: 


(a) Atomic number (b) Charge number 
(c) Number of neutrons  (d) Number of electrons 
ANE, (a) Atomic number: ! 
In “SU, 92 is atomic number. 
(b) Charge number: a | : 
Z=92 
(c) Number of neutrons: 
N=A-Z ‘ 


(d) Number of electrons: 
Z=92 | 
(vii) Whatis radioactive decay? Give an example. 
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ANS? Whenever a radioactive element emits a or f- 
particles, this element changes into a new element. This 
phenomenon is called radioactive decay. 
Example: 

Radium changes to radon gas. 
—» “Rn + He 
(viii) What information is revealed by the length and 


shape of the tracks of an incident particle in 
Wilson cloud chamber? 


EXE In Wilson cloud chamber, the length and shape of 


the tracks give information about the penetrating power 

and ionization energy. 

For Example: | 

1. a-particles produce thick and continuous tracks due 
to their high ionization power and greater mass. 

2.  f-particles produce thinner, short and discontinuous tracks 
due to their smaller mass and smaller ionizing power, 

(ix) | Howcan radioactivity help in the treatment of cancer? 


Radiotherapy .with y rays from cobalt-60 is often 
used in treatment of cancer. The y rays are carefully 
focussed on the malignant tissue. 


~ SECTION-II 
NOTE: Attempt any THREE (3) questions. 


Q.5.(a) Derive an expression for the potential at a 
certain point in the field of a positive point 
charge. cae , (5) 


a ee \-) 
[SE Electric Potential at a Point Due to a Point ° 
Charge: — 

In this case, we have to derive an expression for the 
potential at a certain point in the field of a positive point 
charge ‘q’. This can be done by bringing a unit positive 
charge from infinity to that point keeping the charge in 
equilibrium. For this purpose, we use the equation in the 
form AV = -EAr, provided electric intensity E remains 
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constant. However, in ‘this case, E varies s inversely ; as 
square of distance from the point charge, it no more 
remains constant, so, we use basic principle to find the 
electric potential at a point. The field is radial as shown in A 
the figure. 


Consider two points A and B, infinitesimally close to 
each other, so that E remains almost constant between 
the points. The distance of points A dnd B from ‘q’ are ‘r,’ 
and ‘r,,’ respectively and distance of midpoint of space 
interval between points A and B is ‘r’ from a aiee ‘q’. 

From figure, we know that 


fa ia tel . AC)" 
or Ar=\,-f % (2) 
As ‘r' represents midpoint of interval between A and B, so 
(,+Te . , eer 

ete CIO (3) 
The magnitude of electric intensity at this point is 

rae EA | 

= Ani, T, J (4) a 


As the points A and B are very close then, as a first 
approximation, we can take: the arithmetic: mean to be 
equal to geometric mean which gives 


1228 ‘ 
stot , 
‘Therefore, r= am 


Substituting this value of r? in n eq. (4), we have 
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eat dnc, late (5) 

Now, if a unit positive charge is moved from point B 
to A, the’ work done is equal to the potential difference 
between point A a B, 

Via, SE (tg) . 
or Wav CEE (got) [G) 
Substituting the value of E from eq. (5), we have 


ng! We 
Va —Vp Ane (a8 


OF Ma Ve “a(n a | (7) 


Ane rp 


To eaileie absolute potential or potential at point A,_point 
B is assumed to be at infinity, therefore, V, = 0 and hence, . 


24 
. Dae aoe 
~ So, Eq. (7) becomes - ie 
a Q- , 
a Ane tp | (8) 


- The above equation gives the potential at any point 
that is at a distance ‘r’ from a point charge ‘q’. If we drop 
the subscript ‘A’ from this equation, then the general 
expression for electric potential 'V/ ata distance 'r’ from 


the charge ‘q’ is given by | 
"7 ‘ 
= peri GO : | é (9) Fi 


r Ang, r 5‘ 


_(b) The resistance of an iron wire at 0°C is 1 x 104 Q. 
What is the resistance at 500°C if the temperature 
co-efficient of resistance of iron is 5.2 x 10-3 K-1? (3) 


Eu Given: ° 
Resistance at 0°C = R,=1x 104Q 
Initial temperature = t, = 0°C = 273 K 
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Final temperature = t, = 500°C = 500 + 273 = 773 x - 
Temperature coefficient of resistance = a = 5.2 x 10-3 -1 
Rise in temperature = At = t, - t, : 
= 773-273 | 
=500K =. | 
Resistance at 500°C = R, = ? | 
Using the formula, 
R, = R, (1 + @ At) 
Putting values, 
R,= 1 x.10*(1+5.2 x 10°% x 500) 
=1x 104x 3.6 


R, = 3.6 x 104°Q 


Q.6.(a) What is transformer? Describe its principle, 
construction and working. (5) 


Ans? Transformer: 


A transformer is an electrical device to change a 
given alternating emf into larger or smaller alternating emf. 

It can step-up and step-down the given alternating emf. 
Principle: orate 

The transformer works on the principle of mutual 
induction between two coils. i.e., “A changing current in 
one coil induces an emf in another nearby coil.” , 
Construction: 

A transformer consists of two sets: of copper coils Co 
wound on the same iron core. The coil to which A.C power 
is supplied is called primary coil and that from which power is 
delivered to the circuit is called the secondary coil. 
Working: 

When the alternating emf Vo is applied to the primary 


coil, the changing flux is Produced in it. Let, at some 


instant ‘t’, the flux in the primary coil is changing at the rate 


A aia 
of - , then the emf induced in the primary coil is given by 


i> 


If-i =e = — Ad | 
Self-induced emf E, N, ree 
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where N. is the number of turns in the primary coil, 
if the resistance of the primary coil is negligible, then, 
the back emf is equal and opposite to the applied voltage, /e., 


Vp = Ny a | (1) 


Since, the primary and secondary coils are 
magnetically linked, so the rate of change of flux in the 


secondary coil will also be = Thus, the magnitude of 


At ° 
induced emf across the secondary coil will be 
Ad ; 
VENA (2) 


where N, is the number of turns in the secondary coil. 
Dividing eq. (2) by eq. (1), we get 


Sy S 


Vp Np ; 
This is the transformer equation, which defines the 
function of transformer. 


(b) A power line 10.0 m high carries a current 200 A. Find 
the magnkgg field of the wire atthe ground. (3) 
I> Given: 


Height = nieehee from ground = Lie ae m 
Current =I1=200A 


Hy = 4 x 10-7 Wb Atm" 
Magnetic field = B = ? 
Using formula, 


Putting values, 
B = 4n x 10-7 x 200 
Z 2x x 10 


an B=40x106T 
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Magnetic field = B = 4.0 x 10 f Ke mae 
Q.7.(a) Define modulation, electromagnetic Waves, 

And in a R-L series circult, will the current lag or 

lead the voltage? Illustrate your answer by a 


vector diagram. ” __(5) 
le, Se eee ee a a as wstondaany 


[Xi Modulation: ‘ 

Modulation is the process of combining low 
frequency signal with a high frequency radio waves called 
carrier waves..The resultant wave is called the modulated 
carrier wave. 

Electromagnetic waves: 

The wave which require no medium for transmission 
and which rapidly propagate through vacuum are called 
electromagnetic waves. 

R-L Series Circuit: 

Consider a series combination of resistance R and 
an inductor ‘L’ connected. with an alternating voltage 
source as shown in fig. 


_ Let I,,,, be current in the circuit. Taking the current as 
reference, so it is represented by a horizontal line. Since, 
the P.d across resistance I... R is in phase with current, 
so the vector line of resistance R is drawn along the 
_ current line. As the potential difference across the inductor 
Vi = Tims X_ leads the current by 90°, so vector line of 
reactance X, is drawn at right angle to R line. . 


17 


———— 
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The impedance Z of the circuit is obtained by the 
vector sum of R and X, = wl lines as 
~ --)> Senne 


Z=R+X 
=> Z = \/R* + (wL)? 
Phase of R —L Circuit: 
The angle which the Z-line makes with R-line gives 
the phase difference between the voltage and the current 
which is given by: : 


os (=) 

0 =tan R. 
i 4 oF 

0 =tan & 


- -{2rfL)- 
= = , 
tan ( R 


In R-L circuit, the voltage leads the current by 0 = tan’ (2) 


el a PR Ee oP eS RR Se ee aD A 
(b) The current flowing into the base of a transistor 
: I | 
is 100 » A. Find the ratio 7~ , if the value of 
) PA iba: | 
current gain'B is 100. | : (3) 
[M5 Given data. ©} 2). |b 1 Reese | 
Current flowing through the base = 1, = 100 nA 
} = #00 x 108A 
Current gain = B = 100 


To determine: ; A rate 
(i) Current flowing through the collector = 1, = ?. 


(ii) | Current flowing through the emitter = 1. = ? 


Calculations: , 
(i) Collector current can be calculated by using the 


relation ; 
Io =B Ip 
Substituting the values, we have 
I, = 100 x 100 x 10°°A 


= 10000 x 10°A 


~ 
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=10x 103A 


I, =10mA 
(ii) We know that 
IE=I, +l, 


or 1,=10mA+ 100 x 105A 
= 10 mA+100x 10§x 105 mA 


(1 A= 108 ma) 
= 10 mA +100 x 10-3 mA 

l= 10.1mA 

Io 10 mA 

I 10.11 mA 

I 

7 = 0.99 


Q.8.(a) Define stress and strain. What is strain 


energy? Calculate its value in terms of modulus 
of elasticity. (5) 


Ans3 Stress: 


The force applied on unit area to produce change in 
shape, volume or Jength of a body is called stress. 


F 
Stress = A 
Strain: . 


The measure of the deformation of a solid when 
stress applied on it is called strain. 
Strain energy: . 


The energy Stored in a body by virtue of an elastic 
deformation equal to work done that must be done to 
produce this deformation is known as strain energy. 

Consider, a wire suspended by attaching a weight at 
the other end. The stretching force (F) can be increased 
by adding more weight (W). 

Suppose, the force F, produces the extension ‘I, in 
the wire. In order to calculate the work done by the force 
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‘F,', the extension ‘/,' is divided into large number of small 
extensions each of length Ax. The extension Ax is so small 
that the force is assumed constant in Ax. The work done 
by the force F in producing the extension Ax is 

AW = F x Ax 


iJA_ Ort 
Fig. Energy in stretched wire. 

This work done is represented by the area of the 
shaded strip in the fig. Similarly, the total work done in 
producing the extension /, is equal to the sum of area of 
all strips between 0 to A. This is equal to area of AOAB. 


Thus, 
Work done = Area of AOAB_ (‘.. OA=1, AB=F,) 
= 5 x OA x AB 
: 
W=oal,x Fy | (1) 


This work done is stored in the wire in the form of 
strain energy. fis’ eg 
In terms of Elastic Constant: 

If ‘A’ is the area of cross-section of wire and L its 
total length, then the modulus of elasticity “E’ of the wire is 


given by 


Perk 
E= A ™ B 
EA x 1, 
and Wickes hes 
Putting the value of F, in-eq. (1), we get . 
EA x 1, 7 


Work done = 5 i XS0L, 
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{| EA xT 
2 ee ae 
This method is applicable for both the linear fe! 
and the non-linear (non-elastic) parts 
extension graph. If the extension occurs from O 
work done is equal to the area of OHG. ' 


or Strain Energy = 


-—-— 3K s 


(b) What is the de-Broglie wavelength of an electron 
whose kinetic energy is 120 eV? ~ (3) 


Ans. Given: 
K.E. of electron = E = 120 eV 
=E=120x 1.6 10-9 
=E=192x10°9 J 
h = 6.625 x 10-* Js 
m=9.1 x 10°* kg 
de-Broglie wavelength = 7. = ? . 


K.E. == mv2 


Putting values, | 
2 x 9.1 x 1073’ x 192 x 10-78 
ee, “GB25 x10 : 
~, 5.91 10-2*- * 


(2. = 1.12 x 10-° m| 


Q.9.(a) What is meant by inner shell transition and 
characteristic X-rays? How X-rays are produced? Wyrite 
down any two properties and uses of X-rays. (5) 


E> The transition of inner shells electrons in heaw 


icavy 
é 


atoms gives rise to the emission of high energy photons or | 


A= 
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x-rays. These X-rays consist of a series of specific 
wavelengths or frequencies and hence are- called 
characleristics of X-rays. 
Production of X-rays: 

Fhe following figure shows an arrangement of 


producing X-rays. 
High voltage Tungsten disc 


Low 
Voltage 


' Evacuated Tube . i Xerays 

It consists of a high vaccum tube called X-ray tube. 
When the cathode is heated by. the filament F, it emits 
electrons which are accelerated towards the anode T. If V is 
the potential difference between C and T, the kinetic energy 
K.E with which the electrons strike the target is given by 

K.E = Ve © 

Suppose that these fast moving electrons of Energy 
Ve strike a target made of tungsten or any other heavy » 
element. It is possible that in collision, the electrons in the 
innermost shells such as K or L will be knocked out. 
Suppose that one of the electrons in the K shell is 
removed, thereby producing a vacancy or hole in that 
shell. The electron from the L shell jumps to occupy the 
hole in the K shell, thereby emitting a photon of energy 
hf,, called the K, X-ray given by 

Mee or eager eg , 

It is also possible that the electron from the M shell 
might also jump to occupy the hole in the K shell. The — 
photons emitted by K, X-ray with energies. 

hfs = Ey - Ey isese 

These photons give rise to K, X-ray and so on. ~ 

The photons emitted in such transitions i.e., inner 
shell transitions are called characteristic X-rays, because 
their energies depend upon the type of target material. 
Uses of X-rays: Ss \ sabre: fs 
ie X-rays have many practical applications in medicine and industry. 
a X-rays can penetrate several centimeters into a solid matter. 
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(b) 


The object to be visualized is placed between an X- 
ray source and a large sheet of photographic film. 

A crack or air bubble allows greater amount on X- 
rays to pass. This appears as the dark area of the » 


photographic film. 


In flesh, light elements like carbon, hydrogen and 
oxygen predominate. These elements allow greater | 
amount of incident X-rays to pass through them. 

A sheet of lead 5.mm thick reduces the intensity 

of a beam of y-rays by a factor 0.4. Find half- 

value thickness of lead sheet which will reduce 


the intensity to half of its initial value. 


[MEY Given: 


Thickness of sheet = x, = 5.0 mm = 50 x 1075 m:-«. 


Let, initial intensity = 1, - ‘ 

Reduce intensity =1,= 0.41, » 
Second reduce intensity = I, = 0.5 I, 
Half-value thickness of sheet = x, = ? 
Using the relation, : 

l= Wien ‘Ae 

In first case, b= 0.41, andx=x, — 

0.4 1, |-sal ent @ jh eae | 


=> em =04 


Taking log on both sides, we have 
In e*, = In (0.4) 
=> -px, Ine =-0.916 (Ine = 1) 
px, = 0.916 
Putting value of x,, 
x 5.0 x 10° = 0.916 


nu = 183.2 fe, 
To find half-value thickness x, of sheet, 


Put I= 0.5 I, in eq. (1) 
0.51, =le", 


(3) 


(1) 
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—. em =0.5 iS tae 
Taking log on both sides, we get 
Ine, = In (0.5) 
—yx, Ine = -0.693 
Putting value of p, we get 
183.2 x x, = 0.693 


_ 0.693 _ - 


= 
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